This paper introduces the notion of Cauchy sequence, convergent sequence and completeness in fuzzy n-normed linear space.
(3) || x 1 , x 2 ,...,cx n || = |c| || x 1 , x 2 ,...,x n ||, for any real c (4) || x 1 , x 2 ,...,x n-1 ,y + z || ≤ || x 1 , x 2 ,...,x n-1 ,y || + || x 1 , x 2 ,...,x n-1 , z || is called an n-norm on X and the pair ( X, ||•,...,•|| ) is called an n-normed linear space.
Definition 2.2 [5].
A sequence {x n }in an n-normed linear space ( X, ||•,...,•|| ) is said to converge to an x∈X (in the n-norm) whenever lim || x 1 , x 2 ,…,x n -1 , x n -x || = 0. n → ∞ Definition 2.3 [5] . A sequence {x n }in an n-normed linear space ( X, ||•,...,•|| ) is called a Cauchy sequence if lim || x 1 , x 2 ,…, x n -1 , x n -x k || = 0.
n, k → ∞ Definition 2.4 [5] . An n-normed linear space is said to be complete if every Cauchy sequence in it is convergent.
Definition 2.5 [10] . Let X be a linear space over a real field F . A fuzzy subset N of X n × R ( R-set of real numbers) is called a fuzzy n-norm on X if and only if :
For all t ∈ R with t ≤ 0 , N (x 1 , x 2 ,...,x n , t) = 0.
(N2) For all t ∈ R with t > 0, N (x 1 , x 2 ,...,x n ,t ) = 1 if and only if x 1 , x 2 ,...,x n are linearly dependent.
(N3) N(x 1 ,x 2 ,...,x n ,t) is invariant under any permutation of x 1 , x 2 ,...,x n .
(N4) For all t∈ R with t > 0, N(x 1 ,x 2 ,...,c x n , t) = N(x 1 , x 2 ,...,x n , t /|c| ) if c ≠ 0, c∈ F.
(N5) For all s, t ∈ R, N(x 1 ,x 2 ,..., x n +x′ n , s + t) ≥ min { N(x 1 ,x 2 ,..., x n , s ), N(x 1 ,x 2 ,..., x′ n , t)}.
(N6) N(x 1 , x 2 ,...,x n , t ) is a non-decreasing function of t∈ R and lim N(x 1 ,x 2 ,...,x n ,t) =1. t → ∞ Then (X , N) is called a fuzzy n-normed linear space or in short f-n-NLS. 
Complete fuzzy n-normed linear space
In this section we first redefine the notion of fuzzy n-normed linear space using t-norm. To strengthen the above definition, we present the following example. Define a * b = min {a, b } and N (x 1 , x 2 ,...,x n , t ) = t / ( t + || x 1 , x 2 ,...,x n || ).
Then ( X, N ) is a f-n-NLS.
Proof.
..,x n ,t ) = t / ( t + || x 1 , x 2 ,...,x n || ) = t / ( t + || x 1 , x 2 ,...,x n , x n-1 || ) = N(x 1 ,x 2 ,...,x n , x n-1 , t ).
It follows similarly for the rest.
(N4 ′ ) N(x 1 ,x 2 ,...,x n ,t / |c| ) = (t / |c| ) / ( t/ |c| + || x 1 , x 2 ,...,x n || ) = t / ( t + |c| || x 1 , x 2 ,...,x n || ) = t / ( t + || x 1 , x 2 ,...,cx n || ) = N(x 1 ,x 2 ,...,cx n ,t ). 
Thus, (X , N) is a f-n-NLS.
Definition 3.3.
A sequence {x n } in a f-n-NLS (X, N) is said to converge to x if given r > 0, t > 0, 0 < r < 1, there exists an integer n 0 ∈ N such that N(x 1 ,x 2 ,..., x n-1 , x n -x , t) >1-r for all n ≥ n 0 .
Theorem 3.4.
In a f-n-NLS (X,N) a sequence {x n } converges to x if and only if N(x 1 ,x 2 ,..., x n-1 , x n -x , t) →1 as n → ∞.
Proof.
Fix t > 0. Suppose {x n } converges to x. Then for a given r, 0 < r < 1, there exists an integer n 0 ∈ N such that N(x 1 ,x 2 ,..., x n-1 , x n -x , t) >1-r . Thus 1-N(x 1 ,x 2 ,..., x n-1 , x n -x , t)< r and hence N(x 1 ,x 2 ,..., x n-1 , x n -x , t) → 1 as n → ∞. Conversely, if for each t > 0, N(x 1 ,x 2 ,..., x n-1 , x n -x , t) → 1 as n → ∞, then for every r, 0 < r < 1, there exists an integer n 0 such that 1-N(x 1 ,x 2 ,..., x n-1 , x n -x , t)< r for all n ≥ n 0 . Thus N(x 1 ,x 2 ,..., x n-1 , x n -x , t) >1-r for all n ≥ n 0 . Hence {x n } converges to x in (X,N).
Definition 3.5.
A sequence {x n } in a f-n-NLS (X,N) is said to be Cauchy sequence if given ε > 0 with 0 < ε < 1, t > 0, there exists an integer n 0 ∈ N such that N(x 1 ,x 2 ,..., x n-1 , x n -x k , t) >1-ε for all n ,k ≥ n 0 .
Theorem 3.6.
In a f-n-NLS (X,N) every convergent sequence is a Cauchy sequence.
Proof. Let {x n } be a convergent sequence in (X, N). Suppose {x n }converges to x. Let t > 0 and ε ∈ (0,1) . Choose r ∈(0,1) such that ( 1-r ) * ( 1-r ) > 1-ε. Since {x n }converges to x, we have an integer n 0 such that N(x 1 ,x 2 ,..., x n-1 , x n -x , t / 2 ) > 1-r. Now, N (x 1 ,x 2 ,..., x n-1 , x n -x k , t) = N (x 1 ,x 2 ,..., x n-1 , x n -x +x -x k , t) = N (x 1 ,x 2 ,..., x n-1 , x n -x, t / 2 ) * N (x 1 ,x 2 ,..., x n-1 , x -x k , t / 2 ) ≥ ( 1-r ) * ( 1-r ) for all n ,k ≥ n 0 > 1-ε for all n ,k ≥ n 0 .
Therefore {x n } is a Cauchy sequence in ( X, N).
Definition 3.7.
A f-n-NLS is said to be complete if every Cauchy sequence in it is convergent.
The following example shows that there may exist Cauchy sequence in a f-n-NLS which is not convergent. and N (x 1 , x 2 ,...,x n , t ) = t / ( t + || x 1 , x 2 ,...,x n || ). Then (X, N) is shown to be a f-n-NLS.
Let {x n }be a sequence in f-n-NLS, then 
Proof.
(a) {x n }is a Cauchy sequence in ( X, ||•,...,•|| )
t / ( t +|| x 1 ,x 2 ,...,x n-1 ,x n -x k || ) = 1. n, k → ∞ ⇔ N(x 1 ,x 2 ,..., x n-1 , x n -x k , t) → 1 as n → ∞. ⇔ N(x 1 ,x 2 ,..., x n-1 , x n -x k , t)>1-r, for all n ,k ≥ n 0 .
⇔ {x n } is a Cauchy sequence in ( X, N ).
(b) {x n }is a convergent sequence in ( X, ||•,...,•|| ) ⇔ lim || x 1 ,x 2 ,...,x n-1 ,x n -x || = 0. n → ∞ ⇔ lim N ( x 1 ,x 2 ,...,x n-1 ,x n -x k , t ) n → ∞ = lim t / ( t +|| x 1 ,x 2 ,...,x n-1 ,x n -x k || ) = 1. n → ∞ ⇔ N(x 1 ,x 2 ,..., x n-1 , x n -x , t) → 1 as n → ∞.
⇔ N(x 1 ,x 2 ,..., x n-1 , x n -x , t) >1-r, for all n ≥ n 0 .
⇔ {x n } is a convergent sequence in ( X, N ).
Thus if there exists an n-normed linear space ( X, ||•,...,•|| ) which is not complete, then the fuzzy n-norm induced by such a crisp n-norm ||•,...,•|| on an incomplete n-normed linear space X is an incomplete fuzzy nnormed linear space.
Theorem 3.9.
A f-n-NLS (X, N ) in which every Cauchy sequence has a convergent subsequence is complete.
Proof.
Let {x n }be a Cauchy sequence in (X, N) and {x n k } be a subsequence of {x n } that converges to x. We prove that {x n } converges to x. Let t > 0 and ε ∈ (0,1). Choose r∈ (0,1) such that ( 1-r ) * ( 1-r ) > 1-ε . Since {x n } is a Cauchy sequence, there exists an integer n 0 ∈ N such that N(x 1 ,x 2 ,..., x n-1 , x n -x k , t / 2 )>1-r for all n, k ≥ n 0 . Since {x n k } converges to x, there is a positive integer i k > n 0 such that N(x 1 ,x 2 ,..., x n-1 , x i k -x , t / 2 )>1-r. Now, N(x 1 ,x 2 ,..., x n-1 , x n -x , t / 2 ) = N(x 1 ,x 2 ,..., x n-1 , x n -x i k + x i k -x , t / 2 + t / 2) ≥ N(x 1 ,x 2 ,..., x n-1 , x n -x i k , t / 2) * N(x 1 ,x 2 ,..., x n-1 , x i k -x , t / 2) > (1-r) * (1-r) > 1-ε.
Therefore {x n }converges to x in (X, N) and hence it is complete.
